packs with Dexamethasone, a more widely available, long acting steroid, 5 can similarly demonstrate better postoperative outcomes. This study aimed to objectively measure the effects of Dexamethasone-impregnated packing versus saline-impregnated packing on post-ESS nasal cavities.
METhODS

Study design and Setting
This prospective, randomized, double blinded, placebo-controlled trial was conducted in a tertiary government hospital from January 1, 2015 to August 31, 2015.
Population and Sample Size
The study was conducted among patients 15 years old and above, diagnosed with chronic rhinosinusitis with nasal polyposis grade 3, bilateral. Patients with recurrent nasal polyposis; previous history of ESS and medical co-morbidities were excluded from the study. Informed consent and assent were obtained.
The target population was computed based on proportion estimate outcomes. P1 .800 (8% chance of morbidity) and p2 .300 (3% chance of morbidity) with a margin of error of 5% and power of 90%. A minimum total of 32 nasal cavities, 16 in each treatment group, was needed to be 90% sure of being able to detect a 5% reduction in postoperative morbidity, which was felt to be clinically relevant.
A table of random numbers was used in labeling patients. All odd numbered patients were given Dexamethasone packing on their left nasal cavity, placebo saline packing on their right, and vice versa. The allocation of impregnated packs was not known to the participants, surgeons and postoperative evaluators.
Clinical Trial
Nasal packs were composed of two equal dimensions of 8cm x 2cm x 1cm biodegradable synthetic polyurethane foam (Nasopore Forte®, EASMED SDN BHD Subang Jaya Selangor Darul Ehsan, Malaysia), one soaked with 2ml of 4mg/ml Dexamethasone and the other with 2 ml saline solution.
After endoscopic sinus surgery, the surgeon placed the nasal packs in the assigned nasal cavity as dictated by the investigator. All patients were given Co-Amoxiclav 625mg/capsule, 1 capsule every 8 hours for 7 days as postoperative prophylaxis. Saline nasal douching was commenced on the 4 th postoperative day. Nasal endoscopy was performed on postoperative days 3, 7, 14, and 28 before and after nasal saline irrigation and removal of blood clots.
Data Collection
A blinded otorhinolaryngology consultant who was not a coinvestigator assessed all nasal endoscopy videos in one sitting using the Perioperative Sinus Endoscopic (POSE) 6 and Lund-Kennedy Sinus Endoscopy 2 score sheets. These are objective endoscopic scoring tools used for assessing sinonasal cavities. 2, 6 Crusting, mucosal edema, polyposis, secretions and scarring criteria for assessment are found in both tools. In addition, the POSE system has middle turbinate, middle meatal antrostomy and secondary sinuses as additional assessments. 6 Fully accomplished scoring sheets were collated and tallied for analysis.
Statistical Analysis
Descriptive statistics were described using mean, standard deviation, frequency and median. The difference between Dexamethasone and placebo group scores on each evaluation day was determined using student paired t-test. Repeated Measurement Analysis of Variance, RM-ANOVA at <0.05 p-value was utilized for multivariate analysis between each evaluation day. STATA 12.0 (StataCorp LP., Texas USA) was used for data encoding and analyses.
Ethical Considerations
The department research ethical board alone evaluated the study, since a hospital IRB was not yet established at that time. The study . Written and informed consent were obtained from all participants upon recruitment. Patients aged 15 to 18 years old were asked for an assent form prior to their inclusion to the study. All identifiable information was deleted from the data obtained with each participant assigned with unique alphanumeric codes. All data were kept in an external hard drive accessible only to the investigators, and will be kept for five years.
RESULTS
This study comprised 19 patients, 9 females and 10 males, with a range of 15 to 33 years old (median age, 31 years).
All underwent ESS, however one of the participants was withdrawn from the study because of severe postoperative bleeding and revision of nasal packing, thus, only 18 patients or 36 nasal cavities, were considered for final evaluation. There were also follow-up irregularities accounting for the differences in population for each evaluation made.
Mean POSE scores (Table 1 ) of the saline group on days 3 and 7 were higher than the Dexamethasone group. The scores of both groups improved on Day 7 of evaluation, but the differences between the two groups were not statistically significant.
The POSE scores on day 14 generally improved for both groups. The Dexamethasone nasal cavities had a 2-point lower score than the saline group with a p-value of 0.0022, which was statistically significant (confidence interval of -2.113 to -0.5116).
The POSE scores on day 28 showed greater general improvement with the Dexamethasone group registering a mean score of 1.3077 against 1.7692 of the placebo group. However, the difference between the groups was not statistically significant (p-value of -0.8936, based on confidence interval of -1.5299 to 0.6069).
A similar trend was seen using the Lund-Kennedy scoring system. (Table 2 ) On postoperative days 3 and 7, the differences were not statistically significant. Post-op days 14 and 28, however showed that the Dexamethasone group scored 1 point lower than the placebo group, which was statistically significant with a p-value of 0.0180 based on confidence interval of -2.493 to -0.2571 (Day 14) and a p-value of 0.007 based on the confidence interval of -1.563 to -0.2832 (Day 28).
The RM-ANOVA was performed separately on the scores of both groups obtained from the 4 evaluation days. The decreasing scores between each examination day obtained for both POSE and LundKennedy scoring systems (Figure 1 and 2) were all statistically significant with p-values of <0.05 (Tables 1 and 2 ).
DISCUSSION
The effectiveness of performing ESS in patients with chronic rhinosinusitis with nasal polyps is dependent on the reduction of postoperative complications: scarring, edema and crusting which hinders natural ciliary function and sinus drainage. 3 Several postoperative adjuncts developed include saline irrigation, meticulous nasal cavity cleaning as well as the use of topical steroid sprays. These practices have decreased the incidence of complications. 1, 7 To measure the postoperative improvements, this study utilized the POSE and Lund-Kennedy sinus endoscopic surgery scoring system, which incorporates crusting, mucosal edema, polyposis, secretions and scarring in their criteria. 2, 6 The benefit of postoperative packing was exemplified by the statistically significant progressive decrease in scores throughout the 28-day postoperative period. (Figure 1 ) in our setting and inexpensive, but also because it has the longest half-life and highest anti-inflammatory effect among steroids. 5 Its use in this study revealed improved scores on postoperative days 14 to 28, suggesting a probable equivalence to Triamcinolone in terms of effectiveness, but at a fraction of the cost.
As for the drug safety, although steroid-impregnated absorbable nasal dressing may have transient systemic effects --serum cortisol and osteocalcin suppression 6,7 --possible systemic side effects were not evaluated in this study.
There is still a lack of consensus regarding optimal perioperative nasal dressing and steroid regimens, and this study may forge new ground in the search for an ideal postoperative standard of care based on effectiveness, economy and availability.
The investigators recommend the use of Dexamethasoneimpregnated absorbable nasal packing in the management of post-ESS patients.
A future non-inferiority study between Dexamethasoneimpregnated nasal dressing and Triamcinolone-impregnated dressing utilizing a bigger sample size, and safety studies covering local and systemic adverse effects and complications are also recommended.
In the management of post-ESS nasal cavities, steroids, both administered systemically or topically, had the widest range of studies regarding improved postoperative outcome. 4, 6, 8 Administration of systemic steroids is known to improve short-term post-ESS outcomes. 6 However, the risk of systemic side effects has led to the development of safer topical steroid sprays and steroidimpregnated nasal packs.
Two previous studies have shown that the delivery of Triamcinolone through nasal packs showed statistically significant improvements in POSE and LundKennedy scores from day 7 to day 28 postoperatively, with similar outcomes compared to the oral steroids while limiting the systemic harmful effects. 3, 8 We selected Dexamethasone for this study not only because it is widely available
